The purpose of this article is to specify the values of technological factors in the formation of cooperation. The article uses the method of critical analysis of literature and statistical analysis of data obtained from a survey conducted in 381 Polish companies of leading industries in Podlaskie Province. The importance of factors related to the management of technology in relation to the rest of the factors influencing the development of cooperation was analysed. Companies are interested in cooperation to a small degree. In addition, factors associated with the possibility of taking joint technology action are not essential for establishing such cooperation.
Introduction
Changes in the enterprises' approach to cooperation can be observed over the last few years -the scope and types of cooperation forms are becoming more numerous, and one of the key success factors is economic effects resulting from integration of companies [1] [2] [3] [4] . Although cooperation between organizations was in the past regarded as a facilitator of innovation [5] [6] [7] [8] [9] , currently it is one of the ways of business operations or even a necessity [10] .
Technology, however, for several years has been one of the most valuable assets of an organization, contributing to its growth and productivity increase [11] . Therefore, the question whether the selected factors related to technology affect the level of cooperation between companies in the industry, the business environment institutions and the sphere of scientific research becomes important, as well as the other question whether positive changes in these factors may improve the level of cooperation.
The article uses the method of critical analysis of the literature and statistical analysis of data obtained from a survey conducted among 381 Polish companies in industries leading in Podlaskie Province.
Literature review
The concept of co-operation, commonly functioning in society, can be used in different contexts and in different areas of the economy [12] . The concept of coopetition appeared in the stream of management more than 100 years ago, but development of the research associated with it was started much later [13] .
Wide interest in this issue resulted in multiplicity of definitions and synonyms of the concept -collaboration is identified with cooperation, interaction (which are used interchangeably in journals, scientific and specialist texts), alliance and outsourcing [14] [15] [16] [17] -in the modern global economy a dynamic development of various forms of cooperation between economic operators can also be observed [18] .
It should be noted that the sources of companies' advantages are dependent on the balance between competition and cooperation. There is no contradiction between cooperation and competition [17] . Cooperation means the search for synergies with inter-organizational relationships and exists in the process of creating additional value in the network, and the competition concerns division of this value [13] . Composed competition and cooperation can be identified with coopetition [19] .
Cooperation is a relationship bounding at least two entities and involving collaboration, the aim of which is to achieve common goals by these entities [20, 21] , or -in case of forced cooperation -achieving advantages by some of the entities [4] . The prerequisite to work together is a common interest resulting in the need to strengthen the potential in different arenas [22] [23] [24] . We should emphasize here that common objective of cooperation, often stressed in the literature, in fact, is not always present -partners can work together, but for entirely different reasons [25] .
Cooperation may involve whole enterprises, organizations, their departments, individuals or groups of people. It can also refer to the mutual relationships not only between organizations, but also between regions or countries where it is defined as a voluntary coordinated action of two or more countries, taking place within legal conditions and serving a specific purpose [26] .
Due to multitude of the concept definitions there are many criteria for dividing cooperation. Those considered by the author as the most important are presented in the table below. Table 1 . Selected criteria of classification of cooperation.
Criteria
Kind of cooperation Ability to shape cooperation between enterprises may lead to future joint problem solving, joint control over processes or mutual learning.
There are many studies on identification of factors affecting the level and success of cooperation [33] [34] [35] [36] [37] . In this article the author has tried to investigate whether technological factors influence the level of cooperation.
Research methodology
Taking the above into consideration the rest of this paper presents the results of partial research carried out in the framework of an international research project "Readiness of enterprises to create cross-border networking". The project resulted from an agreement between the Polish Academy of Sciences and the National Academy of Sciences of Belarus in 2014-2016. Quantitative studies, carried out in late 2014 and early 2015 on the basis of deliberate choice, covered 381 Polish enterprises of industries leading in Podlaskie province (research was conducted on a sample of 381managers).
The research approach based on Desk Research analysis was applied for realization of the set objectives. As a result of the literature analysis and ongoing discussions the factors shaping cooperation between enterprises have been determined in the context of strengthening the development of entrepreneurship. An analysis was carried out of factors affecting the level of cooperation on the basis of the available statistical data and source materials.
Three areas of cooperation were indentified:
 Between companies in the industry  Companies with business environment institutions  Companies with science-research sphere.
The respondents indicated their assessment of the level of cooperation in relation to each of the areas (on a scale 1 -7, where 1 means lack of any cooperation, 7 -very good cooperation). Then, for each kind of cooperation from a few to several factors were distinguished and the respondents assessed how the various factors affect the level of cooperation (on the scale 1 -7).
The respondents also indicated the degree of interest in establishing closer cooperation and the extent to which positive changes in various factors may affect the improvement of the level of cooperation
Analysis and discussion on the research results
Analyzing the level of cooperation between companies in the industry, companies and business institutions and companies with the sphere of science-research (Table 2) one will find that the respondents by far the worst assessed the current level of cooperation with the sphere of science-research. This was indicated by both the ratio of the arithmetic mean, median, and dominant. Cooperation of companies with business institutions was assessed slightly higher (but well below the average). Top respondents' assessments received cooperation between companies in the industry. It was also analyzed whether the respondents are interested in strengthening the cooperation in the next 2-3 years. Comparing the test results one can notice only negative trends in the assessments of the degree of interest in strengthening cooperation between companies in the industry (arithmetic mean at the level of 3.62 and 3.94 for the current level of cooperation). Other indicators remained at the same level (median and dominant related to strengthening cooperation between companies) or increased. Analyzing Spearman's rank correlation coefficient (Table 4 ) one can state that in each case there is a positive correlation (increase in the average value of one feature is accompanied by an increase in the average value of the other features) -for current and future cooperation between companies in the industry the correlation is low, in the case of the current and future cooperation of companies with business institutions and the sphere of science-research it is moderate. Tables 5 -7 , wherein it should be noted that in this article only technological factors (and technology related) are analyzed.
The arithmetic mean of the respondents' assessments of the extent to which all the individual factors influence the level of cooperation between companies in the industry is in the range <2.82; 4.11>. Therefore it can be assumed that factors related to technology (the average at the level of 2.86; 3.16; 3.46) are not essential for development of cooperation in the industry.
The arithmetic mean of the degree of impact of positive changes in the factors on the level of cooperation between companies in the industry is in the range <3.44; 4.50> -in this case the factors of technical nature (for which the average was respectively 3.63, 3.64 and 3.88) do not play a key role in strengthening cooperation between companies in the industry. In addition, the Spearman coefficient shows low (0.33) or moderate (0.56; 0.58) correlation (Table 5 ). The arithmetic mean of the respondents' opinions on the extent to which all the individual factors influence the level of cooperation between companies and institutions of business environment is in the range <2.86; 3.73>, so one can assume that the possibility of joint research and development projects implementation (3.01) and access to research infrastructure (3.04) are less important for the development of cooperation than help in technology transfer (3.40). None of the factors affects significantly the level of cooperation between companies and business environment institutions.
The arithmetic mean of the degree of impact of positive changes in the factors on the level of cooperation between companies in the industry is in the range <3.39; 4.26>. Therefore, it can be assumed that factors of a technical nature, for which the average was respectively: 3.69, 3.70 and 3.99, are not either the critical factors for cooperation development. It should also be noted that in each analyzed case, the Spearman correlation coefficient indicated high correlation (Table 6 ). The arithmetic mean of the respondents' assessments of the extent to which all the individual factors influence the level of cooperation between companies and R&D sphere is in the range <2.79; 3.38>. It can be assumed that the possibility of joint research and development projects (2.79) and access to research infrastructure (2.92) are less important for development of cooperation than help in solving technological problems (3.14) .
The arithmetic mean of the degree of the impact of positive changes in the factors on the level of cooperation between companies and R&D sphere is in the range <3.39; 4.26>. Therefore, it can be assumed that the analyzed factors of technical nature, for which the average was respectively; 3.49, 3.59 and 3.77 have a medium impact on improving the level of cooperation in this area. It should be noted that in each analyzed case Spearman correlation coefficient indicated high correlation (Table 7) . 
Conclusion
This article presents the importance of technological factors in creation of cooperation in the context of three areas -cooperation between companies in the industry, cooperation between companies and institutions of business environment and cooperation between companies and R&D sphere.
It should be noted that both current and potential levels of cooperation are at a relatively low or moderate levelmanagers and owners of companies in Podlaskie Province lack a positive attitude to the potential benefits from establishing various forms of cooperation. This is particularly disadvantageous because the majority of the studied companies belong to the SME sector which is characterized by relatively low growth potential, and companies belonging to it are not able to run development activities alone. Therefore, they should value benefiting from the synergy effect characteristic for cooperation.
The impact of the analyzed factors of technical nature on current and future cooperation does not also play a key role in the respondents' opinion -none of the defined technology factors has reached the average impact level of 4.
In conclusion, the analysis of the responses' assessments allows for the formulation of the conclusion that they are not significantly interested in closer cooperation and factors of technical nature and potential changes occurring in this area do not have a significant impact on establishing cooperation.
